Interaction of drugs with Z-DNA: cooperative binding of actinomycin D or actinomine to the left-handed forms of poly(dG-dC).poly(dG-dC) and poly(dG-m5dC).poly(dG-m5dC) reverses the conformation of the helix.
The interaction of actinomycin D and actinomine with poly(dG-dC).poly(dG-dC) and poly(dG-m5dC).poly(dG-m5dC) under B- and Z-form conditions has been investigated by optical and phase partition techniques. Circular dichroism data show that the conformation at the binding site is right-handed, even though adjacent regions of the polymer have a left-handed conformation. Actinomycin D binds in a cooperative manner to poly(dG-dC).poly(dG-dC) under both B-form and Z-form conditions. Analysis of the circular dichroism data shows that 5 +/- 1 base pairs of left-handed poly(dG-dC).poly(dG-dC) in 4.4 M NaCl switch to a right-handed conformation for each bound actinomycin D. When the left-handed form of poly(dG-dC).poly(dG-dC) is stabilized by the presence of 40 microM [Co(NH3)6]Cl3, 25 +/- 5 base pairs switch from a left-handed to a right-handed conformation for each bound actinomycin D. Actinomine binds cooperatively to left-handed poly(dG-dC).poly(dG-dC) in 40 microM [Co(NH3)6]Cl3 and to left-handed poly(dG-m5dC).poly(dG-m5dC) in 2 mM MgCl2. Actinomine does not bind to left-handed poly(dG-dC).poly(dG-dC) in 4.4 M NaCl at concentrations as high as 100 microM. Each bound actinomine converts 11 +/- 3 base pairs of left-handed poly(dG-dC).poly(dG-dC) in 40 microM [Co(NH3)6]Cl3 and 7 +/- 2 base pairs of left-handed poly(dG-m5dC).poly(dG-m5dC) in 2 mM MgCl2. The binding isotherm data also indicate that the binding site has a right-handed conformation.(ABSTRACT TRUNCATED AT 250 WORDS)